INTRODUCTION {#sec1-1}
============

Health economics is a branch of economics that assesses the issues related to efficiency, effectiveness, and value of resources in health and healthcare. Such evaluations are important in understanding the economic aspects of health and disease and the limitations to procurement of adequate healthcare. This aids in decision making, not only for policy makers and health administrators but also in clinics, for providers and care givers.\[[@ref1][@ref2]\]

Health economic evaluations are more evolved in societies having reimbursement systems. India still lags behind in terms of healthcare financing and implementation of policies.\[[@ref3]\] The health scenario in India is mired by increasing industrialization coupled with changes in lifestyle and continued lack of disease awareness among the masses. The urban population is at a higher risk of chronic diseases such as diabetes mellitus, cardiovascular disease, cancer, and human immunodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS).\[[@ref4]\] In the rural parts of the country, infectious and waterborne diseases and reproductive tract infections continue to predominate, though the risk of developing chronic diseases is also increasing.\[[@ref5]\] It is, therefore, a challenge for healthcare providers to promote health using improved and cost-effective modalities for the prevention, diagnosis, and therapy of various diseases and aliments.

The disparity in health services provision across the country, along with burgeoning healthcare expenditure underlines the need for effective utilization of healthcare resources. The rapid growth of the pharmaceutical sector too has brought forth a need for clinical as well as economic evidence generation for drugs, medical devices, procedures, and diagnostics to enable an objective evaluation of their value to various stakeholders faced with multiple choices. Presently, there are small numbers of studies evaluating the cost of healthcare in India.

This systematic literature review was conducted with the objective to identify, evaluate, and characterize the variety, quality, and intent of the health economics and outcomes research studies being conducted in India. To the best of our knowledge, this is the most recent and comprehensive review of such studies and was planned to fill the evidence gap in published literature.

MATERIALS AND METHODS {#sec1-2}
=====================

Search strategy {#sec2-1}
---------------

The Embase and Medline (through PubMed) databases were searched for English language studies published between 1999 and 2012. The search criteria used a combination of terms such as "health economics," "healthcare cost," "economic burden," "costs and cost analysis," "drug cost," "cost benefit analysis," "cost of illness," "cost-effectiveness analysis," "quality of life," "patient reported outcomes," and "India."

Selection criteria {#sec2-2}
------------------

Studies were included if they assessed health economics, cost analysis (CA), cost-effectiveness analysis (CEA), cost benefit analysis (CBA), cost of illness (COI), burden of illness (BOI), quality of life (QoL), and patient reported outcomes. All included studies were conducted in India only. All prospective and retrospective studies were included except for case studies and case reports. References from systematic review and meta-analyses were screened for potential relevant studies.

Data collection and analysis {#sec2-3}
----------------------------

Following the decision on inclusion/exclusion of studies, a two-stage data extraction process was used to capture the necessary information, with discrepancies resolved by a third reviewer. The main outcomes were type of pharmacoeconomic evaluation, disease type, cost outcomes, and QoL. Quality of reporting in model-based health economic studies was assessed using a published 100-point Quality of Health Economic Studies (QHES) instrument;\[[@ref6]\] the criteria for categorizing the quality are summarized in [Table 1](#T1){ref-type="table"}.

###### 

Criteria for quality of health economic studies using instrument
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RESULTS {#sec1-3}
=======

In total, 546 studies were identified for screening from all databases and 132 studies were included in the review. The flow of studies as per Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) is presented in [Figure 1](#F1){ref-type="fig"}. Overall, 75% of studies were published in or after 2007. In general, studies were conducted as prospective or retrospective observational studies or as survey. A few prospective randomized studies also evaluated costs. Most of the studies were conducted from societal perspective, including both provider and patient costs. The included studies represented different disease areas such as infectious and tropical diseases (28 studies), chronic diseases (19 studies), cancer (6 studies), HIV/AIDS (6 studies), mental health and psychiatric illness (6 studies), maternal and child health (3 studies). and miscellaneous (64 studies). There were 19 studies assessing various outcomes in pediatric patients.

![Flow of studies as per PRISMA flow diagram](PCR-6-20-g002){#F1}

All the included studies assessed costs due to disease, and were broadly categorized into CEA (54 studies), CA (19 studies), and BOI (18 studies). The graphical depiction of all included studies is given in [Figure 2](#F2){ref-type="fig"}. Only 35 studies adopted modeling approaches to estimate costs. Economic evaluation and QoL assessments were commonly estimated in patients with HIV/AIDS, carcinomas, or tuberculosis (TB). Studies also evaluated CEA of vaccines for immunization of children.

![Categorization of included studies. BOI = Burden of illness, CA = Cost analysis, CBA = Cost benefit analysis, CEA = Cost-effectiveness analysis, COI = Cost of illness, QoL = Quality of life](PCR-6-20-g003){#F2}

The outcomes evaluated in cost studies \[[Table 2](#T2){ref-type="table"}\] were direct and indirect costs, and incremental cost-effectiveness ratio (ICER), quality-adjusted life years (QALYs), and disability-adjusted life years (DALYs). A study conducted CEA of universal hepatitis B (HB) immunization in India using the Markov model (with or without costs of treatment of long-term complications of HB infection) for calculation of marginal cost of every life year and QALY gained with universal HB vaccination.\[[@ref7]\] The immunization program increased the expected life of a birth cohort by 0.173 years (61.072 vs. 60.899 years) and the expected QALY lived per child by 0.213 years (61.056 vs. 60.843 years). This resulted in highly cost-effective universal HB immunization with intermediate endemicity rates in low-income population.\[[@ref7]\] The burden of disease can be quantified using DALY. A study estimated the burden of disease due to cancer for both genders and found that the DALY would increase from 4,598,976 in 2001 to 6,904,358 by 2016. Premature mortality was identified as a major contributor to disease burden in this study.\[[@ref8]\]

###### 

Overview of cost-effectiveness studies
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Economic evaluation is also involved in comparison of procedures. The CA and QoL were assessed in a prospective, randomized trial to compare mesh fixation techniques with and without tacks in patients undergoing laparoscopic repair of incisional and ventral hernia repair.\[[@ref9]\] The two groups were equally effective for recurrence rates, complications, hospital stay, chronic pain, and patient satisfaction. However, there was a statistically significant difference in the mean cost per patient in the suture group (\$521) as compared to the tacker group (\$1097) (*P* \< 0.001).\[[@ref9]\]

Direct costs assessed medical costs including cost of medicines, monitoring costs, consultation and hospital charges, along with direct non-medical costs (travel and food for patients and care givers). In HIV patients, resource utilization and costs were estimated from Y. R. Gaitonde Centre for AIDS Research and Education (YRG CARE) in Chennai, India and from National AIDS Control Organization (NACO) (for HIV anti-retroviral therapies).\[[@ref10]\] In another study for cost-effectiveness of visceral leishmaniasis, the average drug cost per patient for each strategy (treatment) was estimated using the anthropometric database.\[[@ref11]\] Many studies conducted in India were sponsored by large institutions, and most of the studies on infectious and tropical diseases and maternal and child health were funded or supported by international organizations such as the World Health Organization (WHO), the United Nations Development Programme (UNDP), and the United States Agency for International Development (USAID).

Indirect cost components included loss of productivity and loss of income of patients and care givers. However, one prospective randomized study included the cost of materials (instruments used, sterilization process, electrical costs), manpower (surgeons, anesthetists, nurses, and other staff), and hospital rents (operating room and stay in hospital until the patient is deemed fit for discharge) as indirect costs.\[[@ref9]\] These costs were calculated by the institutional database. A few of the studies obtained indirect cost estimates by direct patient interview.

For quality assessment, the QHES instrument was used, which is a reliable instrument for assessing quality of health economic evaluations. The QHES scores were estimated for quality assessment of full economic studies (35 studies). The assessment of quality for these studies showed that most studies were of high quality \[mean (range) QHES score to be 75.5 (34-93)\] as presented in [Figure 3](#F3){ref-type="fig"}. There were 24 studies out of 35 with QHES score \>75. Decision tree analysis or Markov model was mostly used in these pharmacoeconomic studies. None of the studies met all the criteria of the QHES instrument.

![Quality of Health Economic Studies (QHES) total score for model-based studies (*n* = 35)](PCR-6-20-g005){#F3}

Overall, 33 studies assessed QoL, and the WHO Quality of Life-BREF (WHOQOL-BREF) was the most commonly used instrument in these studies \[[Table 3](#T3){ref-type="table"}\]. The WHOQOL-BREF was used in a study assessing changes in QoL in widows of injecting drug users (HIV-related deaths).\[[@ref12]\] In HIV-infected children, health-related QoL (HRQoL) was assessed using the Pediatric Quality of Life Inventory^™^ (PedsQL^™^) in two studies.\[[@ref13][@ref14]\] A 40-item Health Utilities Index (HUI) was used for assessment of HRQoL in children with cancer from their physicians' perspective.\[[@ref15]\] There were no differences in the patterns observed between cancer types for the child\'s HRQoL. However, a wide variation was seen in the total HRQoL scores among the children.

###### 

Overview of QoL studies
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DISCUSSION {#sec1-4}
==========

This systematic review provides the current overview of health economic studies in India. Most studies that were identified could not be classified as full-fledged health economic studies. This is perhaps a reflection of the lack of understanding of standard concepts of health economics in India. A systematic review (Desai *et al*.) published in 2012 looked at the quality of 29 model-based studies from India.\[[@ref16]\] Our literature review being more recent assesses the quality and tabulates the results of 35 studies along with the source of cost inputs across those studies. Most studies were sponsored by or conducted in collaboration with major institutes in India. This brings forth the fact that sponsorship and motivation are the major factors in conducting such evaluations in India. In addition, we report on the diversity of other health economics and outcomes research studies from India, including QoL or patient reported outcomes studies.

Most of the model-based studies included CEA and the perspective was societal. However, we also found studies that used modified societal perspective,\[[@ref17]\] hospital perspective,\[[@ref18]\] provider\'s perspective,\[[@ref19]\] and patient\'s perspective.\[[@ref20]\] In the study assessing costs incurred by pulmonary TB patients in rural India,\[[@ref20]\] the financial burden for TB treatment was imposed on the patients, despite the provision of free smears and drugs by The Revised National TB Control Programme (RNTCP) in India. The single greatest cost was time lost during admission; the total patient costs represented 193% of the estimated monthly income of a manual laborer. One of the reasons for the high expenditure was treatment at private healthcare centers. Another study estimating expenses for chemotherapy, side-effect management, and best supportive care in patients with metastatic colorectal cancer found significantly lower cost of care in public healthcare centers as compared to the private centers in India. This may be a reflection of the modest level of care offered to patients in public hospitals and the ability of the private sector to mark up the cost of goods and health services.\[[@ref21]\]

An understanding of the true cost measures including all direct and indirect cost components is necessary while formulating national policies. CEAs are more appropriate for similar outcomes measures for interventions. When assessing dissimilar outcomes of interventions or comparing different health states, CBA and cost-utility analysis (CUA) are more useful. The cost-effectiveness of any procedure or intervention reflects the proper utilization of the available resources. As healthcare resources are scarce, it is necessary to analyze the cost of treatment modalities that have the same therapeutic potential and to identify the alternatives that are most efficient and cost-effective to derive the same benefit.\[[@ref9]\] For example, estimation of DALY combines information on morbidity, mortality, and disability to provide an indicator of the burden of disease. Thus, the estimation of burden of cancer by DALY shows that there is a need to initiate measures for prevention and control of cancers.\[[@ref8]\] The modern cancer medicines are often out of reach to a broader population due to their high costs. Therefore, in countries like India that have no central healthcare costs evaluation process, the WHO criteria for cost-effectiveness may be applied for estimation of appropriate and affordable prices.\[[@ref21]\]

Another obstacle in the implementation of adequate healthcare in India is the existence of multiple health practices and policies across the Indian subcontinent. This disparity of health systems across India was highlighted in a study assessing COI across five resource-poor locations in India. The study concluded that there is no uniform model to establish the cost of healthcare across the subcontinent.\[[@ref22]\] Therefore, a central mechanism of disease control is not applicable, as resource availability differs between the urban and rural parts of India. It is difficult to devise and implement a single healthcare policy for the entire country. The optimal way of handling this issue is to have specific health policy in each state, considering the factors such as health state, income, education, and climatic conditions.

The pharmacoeconomic studies published from India have been few but the trend has increased since 2007. Most studies from India were published in foreign journals and the authors of most model-based studies were from outside India. These studies utilized appropriate model parameters and analyses, and were therefore categorized to be of high quality as per the QHES instrument. There is still a paucity of health economic studies conducted in India by Indian healthcare providers. The evidence from literature is best published in Indian journals, so that they are readily accessed by the medical community in India.

This systematic review has several strengths. To the best of our knowledge, this is the most recent systematic review on this important topic, particularly in the Indian context. Our review identified different health economic studies conducted across India. This review focused on utilization of healthcare resources in India and the measures to be taken to provide better healthcare for a broader population. Government agencies and industry play a key role toward achieving this goal. The present review has included a broad range of evidence across different studies, but the heterogeneity of data on pharmacoeconomic studies, different study designs, and varying disease types has limited the comparability across studies. One possible limitation of this review could be the quality of studies included. Majority of the studies were retrospective in nature, and such studies are prone to bias. However, as with any review of literature, a balance has to be found between having too stringent search criteria and too loose a search strategy to fulfill the question of interest, and we have attempted to sketch a baseline understanding of the situation in India for this pertinent area through this systematic review.

In conclusion, this review identified various patterns of health economic studies in India. Majority of the CEA studies conducted in recent years were of high quality, but overall, the model-from studies were limited and conducted by researchers based outside India. Utilization of healthcare resources in India is inadequately assessed and needs to be relevant to the different healthcare settings in India.
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